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(54) Lighting device for dental or medical instrument 



(57) Disclosed is a lighting device (P, P\ Q, Q') for 
use with a dental or medical instrument having a tool 
(10) in the distal part of the instrument for treatment of a 
site. The lighting device (P, P\ Q, Q 1 ) includes a plurality 
of LEDs (7) and an LED holder (5, 5', 50, 50*) encasing 
the plurality of LEDs (7) and capable of being mounted 
on a distal part of the instrument. The LEDs (7) are 
arranged so as to illuminate the site substantially with- 
out casting a shadow on the site in treatment when the 
LED holder (5, 5\ 50, 50') is mounted on the instrument 



Also disclosed is a dental or medical instrument includ- 
ing a tool (10) in the distal part of the instrument for 
treatment of a site and a lighting device (P, P', Q, Q'). 
The lighting device (P, P', Q, Q') further includes a plu- 
rality of LEDs (7) and an LED holder (5, 5*, 50, 50") 
encasing the LEDs (7) and provided In the distal part of 
the instrument. The LEDs (7) are arranged so as to illu- 
minate the site substantially without casting a shadow 
on the site in treatment 
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Description 

[0001] The present invention relates to a lighting 
device that is capable of being mounted on a dental or 
medical instrument for illuminating a treatment site. The 5 
present invention also relates to a dental or medical 
instrument having a lighting device for illuminating a 
treatment site. 

[0002] Recent dental or medical instruments, such 
as handpieces of a straight or contra-angle type, are w 
often provided with a lighting device for illuminating a 
treatment site. Such fighting device is integrated in a 
treatment unit, and is designed to guide light from a light 
source to the head of a handpiece through an optical 
fiber. The light guided through the optical fiber is then is 
emitted from the distal end of the fiber located in the 
head to illuminate a treatment site. 
[0003] In such a conventional lighting device for 
dental or medical instruments using an optical fiber for 
guiding the light from the light source, however, an opti- 20 
cal fiber having a core made of a quartz material or a 
multi-component glass is often used, which is difficult to 
bend and dispose in a handpiece, in particular, of a con- 
tra-angle type. Such an optical fiber is also prone to 
cracks to cause serious attenuation of light, becoming 25 
unserviceable. An optical fiber having a core made of a 
polymer material (plastic material) is also used, which 
cannot withstand repeated autoclaving. 
[0004] The light introduced into the optical fiber is 
usually a visible light, a white light, or light from a halo- 30 
gen lamp. However, use of such lights is disadvanta- 
geous since a light source of such lights is expensive. 
[0005] The present invention aims to solve these 
problems in the conventional lighting devices. It is there- 
fore an object of the present invention to provide a light- 35 
ing device that is capable of illuminating a treatment site 
substantially without casting a shadow on the treatment 
site, while the energy consumption and the cost are 
minimized. 

[0006] ft is another object of the present invention to 40 
provide a lighting device that Is easy to mount even on a 
dental or medical instrument of an angled type such as 
a contra-angle handpiece. 

[0007] It is another object of the present invention to 
provide a lighting device that can withstand repeated 45 
autoclaving. 

[0008] It is still another object of the present inven- 
tion to provide a dental or medical instrument having a 
lighting device that is capable of illuminating a treatment 
site substantially without casting a shadow on the site, so 
while the energy consumption and the cost are mini- 
- mized. 

[0009] It is yet another object of the present inven- 
tion to provide a dental or medical instrument having a 
lighting device that can withstand repeated autoclaving. 55 
[0010] It is yet another object of the present inven- 
tion to provide a dental or medical instrument having a 
lighting device that is easy to exchange when it is dam- 



aged. 

[0011] According to the present invention, there is 
provided a lighting device for use with a dental or medi- 
cal instrument having a tool in a distal part of said instru- 
ment for treatment of a site, said lighting device 
comprising: 

a plurality of light emitting diodes, and 
an LED holder encasing said plurality of light emit- 
ting diodes and capable of being mounted on a dis- 
tal part of said instrument, 
wherein said plurality of light emitting diodes are 
arranged so as to illuminate said site substantially 
without casting a shadow on said site in treatment 
when said LED holder is mounted on said instru- 
ment. 

[0012] According to the present invention, there is 
also provided a dental or medical instrument compris- 
ing: 

" a tool in a distal part of said instrument for treat- 
ment of a site, and 
a lighting device comprising: 

a plurality of light emitting diodes, and 
an LED holder encasing said plurality of light 
emitting diodes and provided in said distal part 
of said instrument, 

wherein said plurality of light emitting diodes 
are arranged so as to illuminate said site sub- 
stantially without casting a shadow on said site 
in treatment 

Fig. 1 is a side view of an embodiment of a dental or 
medical instrument having a lighting device accord- 
ing to the present invention. 
Fig. 2 is a partial enlarged bottom view of the tool 
head of the instrument of Fig. 1, showing one 
embodiment of a lighting device of the present 
invention. 

Fig. 3 is a partial enlarged bottom view similar to 

Fig. 2, showing another embodiment of a lighting 

device of the present invention. 

Fig. 4 is a side view of another embodiment of a 

dental or medical instrument having a lighting 

device according to the present invention. 

Fig. 5 is an enlarged perspective view of the lighting 

device of Fig. 4. 

Fig. 6 is a bottom view of the lighting device of Fig. 
5. 

Fig. 7 is a sectional view taken along line A-A in Fig. 
6. 

Fig. 8 is a bottom view of another embodiment of a 
lighting device according to the present invention. 

[0013] The present invention will now be explained 
with reference to preferred embodiments of the inven- 
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tion, taken in conjunction with attached drawings. 
[0014] Rg. 1 shows one embodiment of a hand- 
piece of a contra-angle type having a lighting device 
according to the present invention. The handpiece 
includes a toot head 1 holding a treatment tool 10, a s 
neck 2 extending from the head 1 , a grip 3 detachabty 
connected to the neck 2, and a flexible hose 4 con- 
nected to the proximal end of the grip 3. The head 1 , 
neck 2, grip 3, and hose 4 are assembled in series. The 
grip 3 includes two detachable portions; a distal portion 10 
3a and a proximal portion 3b. Piping and wiring for com- 
pressed air, cooling water, cleaning water, lighting 
device, and others extending through each of the distal 
and proximal portions 3a and 3b are connected to each 
other in an air- and water-tight manner via sealing pipes is 
disposed at respective ends of the portions 3a and 3b. 
Since the structure of the handpiece except for the light- 
ing device to be discussed later may be conventional, it 
is not discussed any further. 

[0015] The tool head 1 has on its lower side (tool zo 
attachment side) a lighting device P for illuminating 
around the tip of the tool 1 0, in other words, for illuminat- 
ing a treatment site, substantially without casting a 
shadow on the site in treatment. Fig. 2 shows the details 
of this lighting device P having a plurality of light emitting 25 
diodes (LEDs) 7 and an LED holder 5. The LEDs 7 are 
encased in an LED holder 5 in the form of an annular 
groove provided integrally in the lower side of the head 
1, and arranged substantially annularly around the tool 
10 so as to illuminate the treatment site substantially 30 
without casting a shadow on the site in treatment. 
[0016] In this embodiment, four LEDs 7 are 
arranged at regular 90° intervals. However, the number 
of LEDs are not particularly limited as long as a plurality 
of LEDs are used and as long as the LEDs can illumi- 35 
nate the treatment site substantially without casting a 
shadow on the site. The arrangement of the LEDs is not 
particularly limited, but preferably arranged at regular 
intervals. 

[0017] The LEDs 7 are connected in series, in par- aq 
allel, or in series-parallel connection to each other, and 
also connected to lead wires (not shown) extending 
through the grip 3 for being supplied with electric power 
by a treatment unit and the like power supply via the 
lead wires. 45 
[0018] The LEDs 7, when supplied with electric 
power via the lead wires, illuminate around the tip of the 
tool 1 0 over a range as wide as 360°, thus illuminating 
the treatment site substantially without casting a 
shadow in treatment Since flexible lead wires are used so 
for connecting the LEDs 7 to the power supply, wiring in 
the vicinity of the tool head of even a contra-angle hand- 
piece is facilitated without any problems of cracking of 
optical fibers or resulting attenuation of light, which 
often occur in conventional handpieces with an optical 55 
fiber. Further, since LEDs 7 consume less electric 
power than conventional light sources such as a halo- 
gen lamp, a smaller and inexpensive power supply may 



be employed, reducing the cost of the total system. 
[0019] Preferably, the LEDs 7 are covered with a 
transparent, heat resistant synthetic resin 8 as shown in 
Rg. 2 so as not to be exposed to atmosphere. With such 
design, the lighting device P can withstand repeated 
sterilization with an autoclave without the LEDs 7 being 
damaged by the heat experienced during autoclaving. 
[0020] Rg. 3 shows another embodiment of the 
fighting device of the present invention. In this embodi- 
ment, a lighting device P* similar to the lighting device P, 
has LEDs 7 encased in an LED holder 5' in the form of 
a horseshoe groove provided integrally in the tower side 
of the head 1 , and arranged substantially in a horse- 
shoe shape around the tool 10 so as to illuminate the 
treatment site substantially without casting a shadow on 
the site in treatment In this embodiment, three LEDs 7 
are arranged at regular 120° intervals. 
[0021] This horseshoe LED holder 5' is particularly 
preferred when the handpiece has on the lower side of 
the head 1 near the tool 10 an orifice 12 for injecting 
compressed air, water, and the like. In this case, the 
lighting device P* is disposed so that the orifice 12 is 
placed between the ends of the horseshoe LED holder 
5', allowing injection of chip air, washing water, or the 
like through the orifice 1 2 toward the treatment site. 
[0022] The LEDs 7 in the holder 5' may also be cov- 
ered with a transparent, heat resistant synthetic resin 8 
as in the embodiment of Rg. 2. 
[0023] Though the LED holders 5 and 5* have been 
described as being integrally formed in the head 1 , the 
LED holder may alternatively be formed as an inde- 
pendent member separate from the head, and mounted 
on the lower side of the head either fixedly or detachably 
in a suitable manner. Further, a separate LED holder 
may be embedded in the annular or horseshoe groove 
provided in the head 1 . The LED holder may be in any 
form and provided in any manner as long as the LEDs 7 
are disposed so as to illuminate the treatment site sub- 
stantially without casting a shadow on the site in treat- 
ment 

[0024] Rgs. 4 to 7 show yet another embodiment of 
the present invention. In this embodiment, a lighting 
device Q has an LED holder 50 and a clip 60 formed 
integrally with the holder 50, and is detachably mounted 
on a handpiece. 

[0025] Referring to Rg. 5, the LED holder 50 is in 
the form of a thin annular container 50a having a 
through hole 50b in the center thereof, and the LEDs 7 
are arranged in the holder 50 at regular 90° intervals as 
shown in Rg. 6. The LED holder 50 may be filled with a 
transparent heat resistant synthetic resin 8 as shown in 
Rg. 7. This resin 8 covers the LEDs 7 so as not to 
expose the LEDs 7 to atmosphere. 
[0026] The clip 60 has a plurality of pairs of gripping 
pieces 60a, and may be made of a resilient material 
such as metals or plastics. The clip 60 detachably 
engages with the handpiece near a transition portion 
between the head 1 and the neck 2 as shown in Rg. 4. 
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[0027] In this embodiment, though the clip 60 is 
formed integrally with the holder 50, the clip 60 may be 
formed as a separate part and attached to the holder 60 
in a suitable manner. 

[0028] In use, the LED holder 50 is placed on the 
lower side of the head 1 with the tool 10 of the hand- 
piece penetrating through the hole 50b. The clip 60 
engages with the transition portion between the head 1 
and the neck 2 to hold the LED holder 50 in place with 
respect to the head 1. With this arrangement, the LEDs 
7 are disposed substantially around the tool 1 0 to illumi- 
nate the treatment site over a range as wide as 360° 
substantially without casting a shadow on the site in 
treatment. 

[0029] The plurality of LEDs 7 are connected either 
in series, in parallel, or in series-parallel connection, 
and usually two lead wires or terminals extend out of the 
LED holder 50, which wires or terminals are connected 
to a control power supply in the treatment unit via con- 
necting means, such as lead wires, a flexible substrate, 
connectors, and others. At least a part of such connect- 
ing means may pass through the neck 2, grip 3, and 
flexible hose 4 so as to improve the appearance of the 
handpiece. It is preferred that the LEDs 7 are supplied 
with electric power via two driving lines. 
[0030] The lead wires or terminals on the side of the 
LEDs 7 may be connected to lead wires or terminals on 
the side of the control power supply preferably via con- 
nectors. More specifically, the LED holder 50 is prefera- 
bly provided with connector pins fixed to the lead wires 
or terminals from the LEDs 7, while the connector on 
the side of the power supply is preferably provided with 
a socket for receiving the connector pins. Using such 
connectors, the LED holder 50 may be easily detached 
from or mounted on the head 1 , so that exchange or 
sterilization of the LED holder 50 may be facilitated. 
[0031] For facilitating appropriate orientation of the 
connectors to match the polarity of the lead wires or ter- 
minals on the two connectors, it Is preferred that the 
connectors have complementary concave-convex 
shapes, or that the wires or terminals on the connectors 
are not arranged in point symmetrical positions. 
[0032] Fig. 8 shows another embodiment of the 
lighting device of the present invention particularly suit- 
able for use with a handpiece having an orifice 12 for 
injecting chip air and the tike. In this embodiment, the 
lighting device Q' is similar to the lighting device Q, but 
has an LED holder 50' in the form of a horseshoe con- 
tainer having a space 1 1 between the two ends. LEDs 7 
are arranged at regular 90° intervals in the LED holder 
50'. When the lighting device Q* is mounted on a hand- 
piece with the clip 60 engaging the transition portion as 
in the previous embodiment, the LED holder 50' can be 
placed on the lower side of the head 1 without blocking 
the orifice 12. The space 11 between the two ends of 
the holder 50' is placed over the orifice 12 to allow injec- 
tion of chip air, washing water, and the like through the 
orifice 12 toward the treatment site, while the LEDs 7 



are arranged around the tool 11 to illuminate the treat- 
ment site over a range as wide as 360° substantially 
without casting a shadow in treatment 
[0033] As in the previous embodiment, the LED 
5 holder 50' may also be filled with a transparent, heat 
resistant synthetic resin 8 to cover and protect the LEDs 
7. 

[0034] The lighting devices Q and Q' have been dis- 
cussed as having the clip 60, but the clip 60 does not 
w have to be provided. Only the LED holders 50 and 50' 
may be used as lighting devices, and may be fixedly or 
detachably mounted on a handpiece in a suitable man- 
ner. 

[0035] The present invention has been discussed 
is particularly with regard to the application to a contra- 
angle handpiece. However, those skilled in the art would 
appreciate that the present invention may also be 
applied as well to handpieces of straight and other 
types, and other dental or medical instruments such as 
20 air turbines, mirrors, ultrasonic scalers, air scalers, hand 
scalers, periodontal curets, vacuums, cylinders, and 
saliva ejectors. In that case, the lighting device of the 
present invention may be mounted on such instruments 
in any suitable manner as long as the LED holder is 
25 mounted on the distal part of the instrument and the 
LEDs are arranged so as to illuminate the treatment site 
substantially without casting a shadow on the site in 
treatment 

[0036] According to the present invention, the light- 
30 ing device employs as light sources a plurality of LEDs, 
which consume only a small amount of electric power, 
so that a portable DC battery or a dry cell may be used 
as a power supply. Since such battery and cell are read- 
ily available and portable, the present invention provides 
35 a portable lighting device for use with a dental or medi- 
cal instrument at low cost. 

[0037] The LEDs are arranged so as to illuminate a 
treatment site substantially without casting a shadow on 
the site in treatment. Thus, effectiveness in treatment of 

40 a site may be improved. When the LEDs are arranged 
substantially around a tool in the distal part of a dental 
or medical instrument, a dark treatment site may be illu- 
minated over a range as wide as 360° so that the effec- 
tiveness may further be improved. 

45 [0038] The LEDs may be supplied with electric 
power from a power supply via flexible connecting 
means such as lead wires or flexible substrate, so that 
installation of the connecting means is facilitated even in 
a handpiece of a contra-angle type. Further, no prob- 

50 lems such as cracking of optical fibers will occur unlike 
the conventional lighting device having a halogen lamp 
as a light source and an optical fiber as a light guide. 
Thus, the lighting device as well as the dental or medical 
instrument having such lighting device may be manufac- 

55 tured at low cost 

[0039] The LEDs disposed in the LED holder may 
be covered with a heat resistant synthetic resin, which 
protects the LEDs from damage due to heat experi- 
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enced in autociaving. Thus, the lighting device of the 
present invention may be sterilized by autociaving read- 
ily and repeatedly without attenuation of light, and may 
be used for a prolonged period of time. 
[0040] The lighting device of the present invention 5 
may be detachably mounted on a dental or medical 
instrument, and the dental or medical instrument of the 
present invention has the lighting device that may be 
made detachable. Thus, the lighting device may be eas- 
ily detached from the instrument for sterilization, or eas- w 
ily exchanged when damaged. When the lighting device 
is provided with a clip, the detachment of the lighting 
device may further be facilitated. 
[0041] Although the present invention has been 
described with reference to the preferred embodiment, is 
it should be understood that various modifications and 
variations can be easily made by those skilled in the art, 
and any one or more of the features described herein 
may be combined as desired, without departing from 
the spirit of the invention. Accordingly, the foregoing dis- 20 
closure should be interpreted as illustrative only and is 
not to be interpreted in a limiting sense. The present 
invention is limited only by the scope of the following 
claims. 

25 

Claims 

1. A lighting device (P, P, Q, Q') for use with a dental 
or medical instrument having a tool (10) in a distal 
part of said instrument for treatment of a site, said 30 
lighting device comprising: 

a plurality of light emitting diodes (7), and 
an LED holder (5, 5') encasing said plurality of 
light emitting diodes (7) and capable of being 35 
mounted on a distal part of said instrument, 
wherein said plurality of light emitting diodes 
(7) are arranged so as to illuminate said site 
substantially without casting a shadow on said 
site in treatment when said LED holder (5, 5\ 40 
50, 50') is mounted on said instrument. 

2. The lighting device (P, P, Q, Q*) of claim 1 , wherein 
said LED holder (5, 5\ 50, 50') substantially has a 
shape selected from the group consisting of an 45 
annular shape and a horseshoe shape, and 
wherein said light emitting diodes (7) are arranged 

so as to be disposed substantially around said tool 
(10) when said LED holder (5, 5\ 50, 50") is 
mounted on said instrument so 



5. The lighting device (Q, Q') of claim 1 further com- 
prising a clip (60) attached to said LED holder (50, 
50*), said clip (60) capable of detachably engaging 
with said instrument to detachably hold said LED 
holder (50, 50') with respect to said distal part of 
said instrument 

6. A dental or medical instrument comprising: 

a tool (10) in a distal part of said instrument for 

treatment of a site, and 

a lighting device (P, P, Q, Q') comprising: 

a plurality of light emitting diodes (7), and 
an LED holder (5, 5\ 50, 50*) encasing said 
plurality of light emitting diodes (7) and 
provided in said distal part of said instru- 
ment, 

wherein said plurality of light emitting 
diodes (7) are arranged so as to illuminate 
said site substantially without casting a 
shadow on said site in treatment. 

7. The instrument of claim 6, wherein said plurality of 
light emitting diodes (7) are arranged substantially 
around said tool (10) substantially In a shape 
selected from the group consisting of an annular 
shape and a horseshoe shape. 

8. The instrument of claim 7, wherein said plurality of 
light emitting diodes (7) are arranged substantially 
at regular intervals. 

9. The Instrument of claim 6, wherein said LED holder 
(5, 5', 50, 50') substantially has a shape selected 
from the group consisting of an annular shape and 
a horseshoe shape, and wherein said plurality of 
light emitting diodes (7) are arranged substantially 
around said tool (10). 

10. The instrument of claim 9, wherein said plurality of 
tight emitting diodes (7) are arranged substantially 
at regular intervals. 

11. The instrument of claim 6, wherein said lighting 
device (P, P, Q, Q 1 ) further comprises a clip (60) 
attached to said LED holder (50, 50'), said dip (60) 
capable of detachably engaging with said instru- 
ment to detachably hold said LED holder (50, 50*) 
with respect to said distal part of said instrument 



The lighting device (P, P, Q, Q')of claim 2, wherein 
said fight emitting diodes (7) are arranged substan- 
tially at regular intervals. 

The lighting device (P, P, Q, Q*) of claim 1, wherein 
said light emitting diodes (7) are covered with a 
heat resistant material (8). 



12. The instrument of claim 6, wherein said plurality of 
light emitting diodes (7) are covered with a heat 
resistant material (8). 



5 



EP 1 093 765 A2 




CM 



6 



EP1 093 765 A2 



Fig.2 




7 



EP 1093 765 A2 




8 



EP 1 093 765 A2 




9 



EP 1 093 765 A2 



F/g.5 



60a 60a 




10 



EP 1 093 765 A2 




11 



EP 1 093 765 A2 



Fig. 7 




12 



EP 1 093 765 A2 




13 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: . - 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



